Globally, in 2016, low back pain (LBP) contributed 57.6 million of total years lived with disability. Low Back Pain Guidelines regularly recommend the use of physical exercise for non-specific LBP. Early non-pharmacological treatment is endorsed. This includes education and self-management, and the recommencement of normal activities and exercise, with the addition of psychological programs in those whose symptoms persist. The aim of physical treatments is to improve function and prevent disability from getting worse. There is no evidence available to show that one type of exercise is superior to another, and participation can be in a group or in an individual exercise program. Active strategies such as exercise are related to decreased disability. Passive methods (rest, medications) are associated with worsening disability, and are not recommended. The Danish, United States of America, and the United Kingdom Guidelines recommend the use of exercise on its own, or in combination with other non-pharmacological therapies. These include tai chi, yoga, massage, and spinal manipulation. Public health programs should educate the public on the prevention of low back pain. In chronic low back pain, the physical therapy exercise approach remains a firstline treatment, and should routinely be used.
INTRODUCTION
Low back pain (LBP) has become an increasing problem around the world [1] . It is increasing as a result of an ageing and expanding world population [1] . The years lived with disability from low back pain have gone up by more than 50% since 1990, particularly in low-income and middle-income countries [1, 2] . In general, it is related to smoking, obesity, sedentary occupations, and to low socioeconomic status (with poor quality of life and limited resources) [2] . In low-income and middle-income countries, disability and costs from low back pain will rise in the future, especially where health systems are delicate and cannot cope with this increasing burden [2] . Globally, in 2016, low back pain contributed 57.6 million [95% uncertainty interval (UI) 40.8-75.9 million (7.2%, 6.0-8.3)] of total years lived with disability (YLDs) [3] .
The cultural, social, and political environment of back pain can influence the perception of pain, the disability created, and the use of health care [4] . High-quality economic appraisals of looking at surgery when compared to conservative care (with the use of different treatment options) are needed in chronic low back pain (CLBP) patients [5] . This article is based on previously conducted studies and does not contain any studies with human participants or animals performed by the author.
Low Back Pain Clinical Guidelines
Guidelines recommend the non-pharmacological and non-invasive management [6] . These include the provision of advice to stay active and the use of patient education and exercise therapy [6] . Guidelines regularly recommend the use of physical exercise for non-specific LBP [7] . Guidelines endorse the cautious use of imaging, of medication, and of surgery [8] . A risk stratification tool is recommended in the National Institute for Health and Care Excellence (NICE) guidelines [7] , so that treatments can be co-ordinated to each risk subgroup [8] .
Patients with low back pain can be triaged using a clinical assessment [9] . This should include history-taking, physical examination, and neurological tests to recognize radicular features [10] . With low back pain, patients should be screened for 'red flags' to exclude serious pathologies, and diagnostic tests (such as imaging) carried out if suspected [11] .
Psychosocial risk factors (yellow flags using prognostic screening tools) should be assessed to predict poorer outcomes [10, 11] . There can be mutual decisions made with the patient as to whether simpler and less-intensive management is called for. If there is no improvement after 4 weeks, and a serious pathology or radiculopathy is suspected, then specialist consultation is recommended [10] .
Examples of simpler management include guidance and reassurance on self-management, guidance to stay active and avoid bed rest, guidance to return to normal activities, or referral for a group or an individual exercise program [7] . This could be combined with manual or psychological therapies in a combined rehabilitation programme [7] .
PREVENTION
Public health programs that challenge obesity and low physical activity levels should be developed and provide the forum for decreasing the effects of low back pain on daily living [12] . In CLBP, evidence for prevention and treatment often comes from high-income countries. Whether or not these guideline recommendations are applicable for low-income and middleincome countries, remains unknown [8] . Public health programs and their urgency will differ in high-income countries when compared to lowincome and middle-income countries as well [8] . An obstacle in altering health pathways concerns the existing models of health-care reimbursement [8] . It is useful to have the whole health pathway for low back pain mapped out, from the first contact all the way through to specialized care [8] .
Health-care professionals should deliver regular education concerning the causes, the mechanisms, the natural history, and prognosis of low back pain, and promote the benefits of physical activity and exercise [12] .
Exercise alone or in combination with education has shown moderate-quality evidence that this is effective for prevention of LBP [13] . Its preventive effect was found to be high, with a pooled relative risk of 0.55 (95% CI 0.41-0.74) [13] . With intensive programs, exercise then can be focused on secondary prevention.
In 2014, a systematic review and meta-analysis found only four pediatric trials in pediatric low back pain [14] . This casts doubt regarding the evidence for treatment of back pain in children [14] . There was moderate-quality evidence that education was not effective in children [14] . There was very low quality evidence that ergonomically designed furniture prevented low back pain [14] .
A recent meta-analysis was performed on the prevention of low back pain using exercise [15] . Exercise on its own was able to decrease the risk of LBP by 33% (risk ratio = 0.67; 95% CI 0.53, 0.85, I 2 = 23%, where I 2 describes the percentage of variation across studies that is due to heterogeneity rather than chance; eight randomized controlled trials; n = 1634) [15] . When exercise was combined with education, it reduced the risk by 27% (risk ratio = 0.73; 95% CI 0.59, 0.91, I 2 = 6%; six trials; n = 1381) [15] . The intensity of LBP and the accompanying disability from LBP were also decreased in the exercise groups when compared to the control groups [15] . The analysis concluded that exercise diminished the risk of LBP and its associated disability [15] . A mixture of strengthening with either stretching or aerobic exercises when performed two to three times per week could sensibly be endorsed for the prevention of LBP in the general population [15] .
Management of Acute Low Back Pain
For acute non-specific low back pain that does not have serious pathology (red flags have been excluded), initial reassurance, advice to stay active and self-management are all that is needed [6, 7, 9, 11] . Self-management can include self-exercises and education from reading booklets or being involved in on-line education for low back pain [16] (Table 1) .
Recommended primary conservative physical treatment preferences include manual therapy, exercise, and superficial heat [17] . There is low evidence that low-level laser therapy is more effective than sham laser for pain [18, 19] . Limited evidence shows that acupuncture is modestly effective for acute low back pain [18] . The McKenzie method of mechanical diagnosis and therapy (MDT) is designed to categorize patients into homogeneous subgroups (derangement, dysfunction, or postural syndrome) [20] . This is in order to direct treatment with specific exercises and postural advice [20] . In acute LBP, moderate-to high-quality evidence exists that MDT is not superior to other rehabilitation interventions in decreasing pain and disability [20] . Back schools use varying exercises and educational methods. There is very low-quality evidence that back school is more effective than no treatment (mean difference (MD) -6.10, 95% confidence interval (CI) -10.18 to -2.01) in acute low back pain [21] .
In acute low back pain, when pharmacological therapies are considered, these would include nonsteroidal anti-inflammatory drugs (NSAIDs), skeletal muscle relaxants, and weak opioids for brief periods (paracetamol is not recommended) [9, 10] .
For acute low back pain, most patients improve with or without therapy [18] . The magnitude of pain benefits is small to moderate and generally short term [18] . Progress should be reviewed in 7-14 days [7] . Guidance should be given to return to normal activities [8] , or referral made for an individual or group exercise program [7] .
There has been no recommendation as to the level of pain allowed during exercise, and to the level of pain tolerated at each stage of the exercise progression [6] . A systematic review protocol has recently been published in order to study the effect of using a differentiation of exercises based on the amount of low back pain experienced by patients in primary care [6] .
In summary, guidelines recommend early non-pharmacological treatment that includes education and self-management, and the recommencement of normal activities and Initial reassurance, guidance to stay active and avoid bed rest, and provide guidance on self-management Self-management can include self-exercises and education from reading booklets or being involved in online education for low back pain Primary conservative physical treatment may include exercises, superficial heat, and manual therapy
Guidance to return to normal activities, or referral for an individual or group exercise program
Pharmacological therapies include nonsteroidal antiinflammatory drugs (NSAIDs) and weak opioids for brief periods (paracetamol is not recommended)
Progress should be reviewed in 7-14 days exercise, with the addition of psychological programs in those whose symptoms persist [8] .
PHYSICAL TREATMENT PREFERENCES
In low back pain, guidelines (as stated above) promote the avoidance of bed rest, and the continuation with activities as usual [22] . The aim of physical treatments is to improve function, and to prevent disability from getting worse [8] . In chronic low back pain, exercise therapy has become a first-line treatment and should be routinely used [8] . Should recovery be slow in patients with risk factors for developing persistent disabling pain, early supervised exercise therapy can be considered [23] . If low back pain persists for more than 12 weeks, physical treatments that encompass a graded activity or exercise programs that focus on improvements in function, are recommended [8] . In fact, in low back pain greater than 12 weeks, exercise is a first-line treatment that should be considered for routine use [8] . All recent clinical practice guidelines endorse exercise therapy in persistent low back pain [10] . Yet access to structured exercise programs remains erratic [8] .
In clinical practice guidelines, there remain large inconsistencies in the type of exercise program (yoga, stretching, hydrotherapy exercises, tai chi, McKenzie exercise approach and back schools) needed, and in the way that it is delivered (group exercise individual programs, or supervised home exercise) [10] . Choice may ultimately depend on patients' preferences and on the experience of the treating therapist [10] . Clinical practice guidelines now suggest that a diversity of types of exercises should be used [10] . Exercise induces pain relief by the activation of central inhibitory paths [18] . Mechanisms involving opioids, serotonin, and Nmethyl-D-aspartate (NMDA) in the rostral ventromedial medulla stimulates pain relief associated with exercise [24] .
Back pain prevalence is low in children, but increases during adolescence [9] . A systematic review has found that prevention and treatment interventions having an exercise component are most likely to be effective [14] .
There is no evidence available to show that one type of exercise is superior to another [8] . In deciding on the type of exercise to be used, guidelines should, however, incorporate individual preferences, needs, and capabilities [8] . Movement control tests, laterality judgment, and two-point discrimination show the highest level of known-groups validity for people with chronic low back pain [25] . Nonetheless, the reliability of these measurement tools has yet to be established.
In chronic low back without serious pathology, recommended primary conservative physical treatment preferences include exercise, yoga, biofeedback, progressive relaxation, massage, manual therapy, and interdisciplinary rehabilitation [17] (Table 2) .
In spinal pain with radiculopathy, exercise and spinal manipulation can be used [17] . However, some guidelines do not endorse the use of passive therapies, or make them optional in patients unresponsive to other treatments [26] . These include massage, spinal manipulation or mobilization, and acupuncture [26] .
Other passive physical or electrical methods, such as short-wave diathermy, interferential therapy transcutaneous electrical nerve stimulation (TENS), back supports, traction, and ultrasound have been largely found to be ineffective, and are not recommended [22, 27, 28] . A systematic review has shown that high-quality randomized controlled trials (RCTs) to determine the effects of TENS are needed due to the low quality of present studies, wherein adequate parameters and timing of assessment were not consistently reported or used [29] .
ASSOCIATION WITH PSYCHOSOCIAL FACTORS
In the treatment of back pain by physiotherapists, an association exists with psychosocial factors, such as self-efficacy, catastrophizing, fear of movement, and pain and disability outcomes [30] . A recent systematic review looked at the psychosocial factors related to change in pain and disability outcomes in chronic low back pain patients that were treated by physiotherapists [30] . An association was found between psychosocial factors, such as self-efficacy, catastrophizing, and fear of movement, and pain and disability outcomes [30] .
PILATES
An exercise system centering on controlled movement, breathing, and stretching is known as Pilates [31] . A systematic literature review (using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses or PRISMA guidelines) has been published. It included 23 studies (published between 2005 and 2016) [31] . Most clinical trials in the past 5 years have found Pilates to be an effective rehabilitation tool that has resulted in desired outcomes, such as reducing pain and disability [31] .
YOGA
A Cochrane systematic review demonstrated a slight functional improvement when yoga is used for chronic non-specific low back pain with a slight reduction in pain; it heightened the chance of clinical improvement [32] . In some people, however, it was found to increase their back pain [32] .
WALKING
The advantage of walking is that it is easy to carry out. In chronic low back pain, a meta- [33] . In short-and intermediate-term follow-ups, walking was found (with low-to moderate-quality evidence) to be as effective as other non-pharmacological interventions in decreasing disability and pain, and was recommended [33] .
MOBILIZATION AND MANIPULATION THERAPIES
A recent systematic literature review and metaanalysis has examined mobilization and manipulation for treating chronic low back pain [34] . Bias was assessed using the Scottish Intercollegiate Guidelines Network criteria. The confidence in effect estimates was defined using the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) system. Nine trials (1176 patients) provided sufficient data. Following treatment, the standardized mean difference for a decrease in pain was standardized mean difference (SMD) = -0.28, [95% confidence interval (CI) -0.47 to -0.09, p = 0.004; I 2 = 57% (where I 2 describes the percentage of variation across studies that is due to heterogeneity rather than chance)] [34] . When mobilization or manipulation was compared to other active therapies, seven trials (923 patients) showed the decrease in disability to be a SMD = -0. [34] .
Subgroup analyses showed that manipulation when compared to other active comparators (that included physical therapy and exercise), significantly decreased pain and disability (SMD = 2 0.43, [95% CI 2 0.86 to 0.00; p = 0.05, I 2 = 79%; SMD = 2 0.86, 95% CI 2 1.27 to 2 0.45; p \ 0.0001, I 2 = 46%], respectively) [34] .
A systematic review and meta-analysis of manipulation and mobilization in the treatment of chronic low back pain published in 2018, found moderate-quality evidence that manipulation and mobilization decreased pain and increased function [34] . Manipulation seemed to be more effective than mobilization [34] , although both were safe [34] .
MOVEMENT CONTROL EXERCISES
A systematic review and meta-analysis of the effectiveness of movement control exercise on patients with non-specific low back pain and movement control impairment (MVCE), was recently carried out [35] . There was 'very low to moderate quality evidence of a positive effect of MVCE on disability, both at the end of treatment (SMD -0.38; 95% CI -0.68, -0.09), and after 12 months (SMD 0.37; 95% CI -0.61, -0.04) [35] . Pain intensity became significantly decreased after MVCE at the end of treatment (SMD -0.39; 95% CI -0.69, -0.04), but not after 12 months (SMD -0.27; 95% CI -0.62, 0.09) [35] .
TECHNOLOGY-SUPPORTED EXERCISE THERAPY
Technological systems, such as electromyography feedback (EMG-FB) provide technologysupported exercise therapy (TSET), and have been progressed to benefit exercise therapy for low back pain [36] . In patients with low back pain, a recent systematic review found that TSET improved pain, disability, and quality of life [36] . However, for most technologies, only a limited number of RCTs were available, and solid conclusions regarding the effectiveness of individual technological systems could not be made [36] .
MCKENZIE METHOD OF MECHANICAL DIAGNOSIS AND THERAPY (MDT)
Using the information obtained from the McKenzie Method of Mechanical Diagnosis and Therapy (MDT) assessment, the clinician will then prescribe specific exercises and advice regarding postures to adopt and postures to temporarily avoid [20] . A recent literature review with meta-analysis in patients with chronic LBP found moderate-to high-quality evidence that MDT was superior to other rehabilitation interventions in reducing pain and disability, but was dependent on the type of intervention used for comparison to MDT [20] .
PREGNANCY
Another meta-analysis found that even during and after pregnancy, osteopathic manipulative treatment for low back and pelvic girdle pain during and after pregnancy gave clinically relevant benefits [37] . A meta-analysis of randomized controlled trials (RCTs) published in 2018 showed that exercise decreased the risk of low back pain in pregnancy by 9% [pooled risk ratio (RR) = 0.91; 95% CI 0.83-0.99; I 2 = 0%, seven trials; n = 1175] [38] . However, there was no protective effect on pelvic girdle pain (RR = 0.99; CI 0.81-1.21; I 2 = 0%; four RCTs; n = 565), or on lumbarpelvic pain (RR = 0.96; CI 0.90-1.02; I 2 = 0%; eight RCTs; n = 1737) [38] . In lumbar-pelvic pain, exercise was able to prevent new episodes of sick leave (RR = 0.79; CI 0.64-0.99; I 2 = 0%; three RCTs; n = 1168) [38] .
BACK SCHOOLS
A recent Cochrane systematic review of RCTs evaluating the effectiveness of back schools was undertaken [21] . Low-quality evidence showed back schools to be no better than exercise in the intermediate-term (mean difference or MD -4.46; 95% CI -19.44 to 10.52), as well as at long-term follow-up (MD 4.58; 95% CI -0.20 to 9.36) [21] . It remains unclear whether or not back schools are effective for chronic low back pain. At the long-term follow-up, very lowquality evidence showed passive physiotherapy to be better than back school (MD 9.60; 95% CI 3.65-15.54) [21] .
OUTCOME MEASURES
Consensus procedures and systematic reviews on existing patient-reported outcome measures (PROMs) show the Roland Morris Disability Questionnaire-24 item (RMDQ-24) and the Oswestry Disability Index 2.1a (ODI 2.1a) to be the instruments that have most often been used to measure physical functioning [39] . The third most frequently used PROM for physical functioning was the Quebec Back Pain Disability Scale (QBPDS) [40] .
A systematic review has recently been undertaken to investigate the reliability of physical functioning tests in patients with low back pain, and to investigate their reliability [41] [41] . Only the Biering-Sör-ensen test (ICC = 0.88-0.99) was found to have an overall good inter-rater reliability. None of the clinical tests used had good intra-rater reliability [41] .
CLINICAL GUIDELINES
Clinical guidelines are used to encourage dependable best practice, to decrease unnecessary discrepancy, and eliminate low-value interventions [7] . In low back pain, little evidence is available to guide health care professionals on how to advance the use and uptake of recommended evidence-based practice [42] .
Self-management can include self-exercises and education from reading booklets or being involved in on-line education, or making use of unevaluated smartphone applications (apps) for low back pain [43] . Some guidelines recommend self-management in treating chronic low back pain, but strong evidence of its effectiveness is lacking; this needs to be improved [44] . For non-specific LBP, most guidelines recommend physical exercise [7] .
The STarT Back Screening Tool is a validated nine-item patient self-report questionnaire that categorizes LBP patients as being at a low, medium, or high-risk of developing persistent non-specific LBP [45] . The NICE guideline recommends using a risk stratification tool (such as STarT or Orebro) to inform shared decisionmaking about whether or not a patient can be managed with simpler and less-intensive support [7] .
Examples of this are to reassure, give advice on keeping active, and provide guidance on selfmanagement or referral. Referral could be for a range of possible rehabilitation options. These include a group or individual exercise program (with or without manual or psychological therapies), or to a 'combined physical and psychological' rehabilitation program [7] . According to the NICE guidelines, combined psychological and physical rehabilitation treatments are recommended where prior treatments have been ineffective, and where substantial psychological obstacles to recovery exist [7] .
For chronic LBP, both Canadian and United States of America (USA) guidelines favor multidisciplinary pain management programmes [7] . The Danish [27] , United States of America (USA) [28] , and the United Kingdom (UK) [22] guidelines recommend the use of exercise on its own, or in combination with other non-pharmacological therapies. These include tai chi (USA), and yoga (USA), massage (USA and UK), and spinal manipulation (Danish, USA, and UK).
CURRENT PRACTICE
Based on the United States, Belgian, Danish, and United Kingdom guidelines, a recent review has summarized recommended changes in management [9] . For more chronic non-specific low back pain, non-pharmacological therapies, such as physical (exercise) and psychological (cognitive behavioral therapy), should be tried before pharmacological interventions, such as nonsteroidal anti-inflammatory drugs (NSAIDs) and antidepressants, are considered [9, 10] . Multidisciplinary treatments are recommended as well [9] . All pharmacological interventions should be at the lowest effective dose and for the least possible time [9] . Injections, denervation procedures, and the use of surgery are not endorsed [9] .
FUTURE STRATEGIES
Public health programs should educate the public on the prevention of low back pain [8] . Alterations in disability and compensation claims policies may be needed as well [8] . Strategies need to be created and applied to deal with modifiable risk factors for disabling low back pain [12] . Policy-makers both internationally and nationally need to fund and promote the prevention of low back pain [12] .
Health care pathways should be developed to ensure that patients are able to consult the right health care professionals for provision of the right treatment at the right time [12] . Improved training of health care professionals could decrease the unnecessary use of medical care [12] . Clinical pathways should be restructured to realize best practice, and interventions to decrease work disability should be incorporated in both health care and occupational environments [8] .
Early recognition and the provision of suitable education of low back pain patients at risk for persistence of pain and disability are needed [12] . Passive methods (rest, medications) are associated with worsening disability [12] . Active strategies such as exercise are related to decreased disability [12] .
Practice needs to be brought into line with the evidence, and activity and function (plus work participation) should be encouraged [8] . The use of active multidisciplinary rehabilitation should focus on self-management and healthy lifestyles, and assist in a return to work [12] .
The low back pain area lacks evidence of effective implementation strategies [42] . Implementation trials in the future should assume best-practice implementation research methodology, making use of the Standards for Reporting Implementation Studies of complex interventions guidelines [42] .
In patients with low back pain, a metaanalysis of RCTs has been planned to compare physical therapy interventions with placebo or with no intervention [46] . The primary outcomes would be pain intensity and disability [46] . Finally, in chronic low back pain, the physical therapy exercise approach remains a first-line treatment and should be routinely used [8] .
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